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ABSTRACT : 

PURPOSE: To enhance transmitt ability of light, to suppress 
electric power 

consumption and to reduce weight by providing the curing resin of a 
shape 

having light ref ractiveness on a base material consisting of a 

transparent 

resin film. 

CONSTITUTION: The transparent resin film to constitute the base 
material 1 

has preferably about ≥80% and more particularly ≥90% visible 
ray 

transmittance , The curing resin 2 of the shape having the light 
re f r ac t i vene s s 
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is formed on th6 base material 1. There are no restrictions on the 
curing 

system of the curing resin 2 and the kind of the resin. A UV curing 
type , 

thermosetting type, etc ., are all satisfactory and the resin is 
exemplified by 

an acrylic resin, epoxy resin, etc. Since the curing resin 2 on the 
base 

material 1 has the light ref ractiveness , the light entering from the 
rear 

surface of the base material 1 transmits the light diffusion plate 
and is 

refracted by the plate. The refracted light is made incident 
perpendicularly 

on a liquid crystal panel, by which the good diffusivity and high 
transmittability are obtd. Since the curing resin 2 has the light 
ref ractiveness in such a manner, the curing resin 2 is made into a 
semicircular, rugged or Fresnel lens shape. 
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A light diffusion plate comprises a transparent resin film substrate 
and a 

hardening type resin formed on the film substrate. The hardening 
type resin 

has a shape that may refract light . 

USE /ADVANTAGE - Light diffusion plate has good light transmissivity 
without 
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less of light diffusion capacity. The light diffusion plate is thin, 
and 

useful for providing a thinner and a lighter liq. crystal display 
unit , 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationjThis invention relates to the liquid crystal display unit which uses an 

optical diffusion board and it excellent in the light transmittance state. 

[0002] 

[The problem which a Prior art and an invention solve] The liquid crystal display unit in a 
computer comprises a light source (cold cathode tube), a light reflector, a light guide plate, a 
diffusion board, and a liquid crystal panel. 

It is equalized with a diffusion board and the light which came out of the light source serves as 
a system which enters into a liquid crystal panel, after being led to the whole unit by a light 
guide plate. 

[0003] In recent years, in a liquid crystal display unit, a display of the larger contrast ratio is 
desired more brightly and especially this request is remarkable in an eiectrochromatic display 
display unit. In the case of a color, since the three primary colors mask, the transmission 
quantity of light falls off, and about 10-time light volume is needed [ light source / same / 
monochrome ]. 

[0004]Therefore, it is in how a liquid crystal pane! is made to irradiate efficiently and how to use 
a liquid crystal panel and a light filter as the same optic axis in the case of a color, and to make 
much light penetrate. 

[0005] However, with the dispersing-agent mixing polyethylene terephthalate (PET) film used 
as a present diffusion board, the transmissivity of light is as low as 90% or less, and needs a 
strong light source. In an embossing type polycarbonate (PC) film, the transmissivity needs to 
attach embossing, in order to acquire the light diffusibility of nearly 100 things to incident light, 
and it cannot use it as thin matter of about 150micro or less. Furthermore there is attenuation 
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(PC: about 90%/one mm) of the light by the thickness of resin, and there is a problem that light 

transmission falls, so that thickness increases. 

[0008] 

[Means for Solving the ProbleirVjThis invention persons by providing hardening resin of shape 
which has retractility on a transparent resin film base, as a result of repeating research 
wholeheartedly in order to solve this problem, it finds out that control and a weight saving 
(thinning) of power consumption become can raise transmissivity of light (a luminosity is 
increased) and possible. 

[0007]An optical diffusion board of this invention is explained in detail with an example of a 
diffusion board shown in figure-1. 

[0008]Although a transparent resin film used as the substrate 1 is a film which consists of resin 
which has transparency and there is no matter in particular that should be limited, it is 
preferred that visible light transmissivity (fiim thickness 200micro) is especially not less than 
90% not less than about 80%. Also as for film thickness, 5-especiaSiy tOOmicro are more 
preferred than a film's own moldability, transmissivity of light, and a field of thinning 1-200 
micro. 

[0009]Although many things are mentioned also as resin, saturated polyester, polycarbonate, 
an acrylic resin, etc. are illustrated, especially polyethylene terephthalate, polycarbonate, and 
polymethylmethacrylate are more preferred than a field of transparency and a film moldability. 
[0010]There is no limitation also in a kind of a hardening method in the hardening resin 2 
formed on the substrate 1, or resin in any way, Any an ionizing radiation hardening type, an 
ultraviolet curing type, a heat-curing type, and chemical reaction type may be sufficient, and an 
acrylic resin, an epoxy resin, polyester resin, urea melamine resin, urethane resin, etc. are 
mentioned also as resin. Especially an ultraviolet curing type acrylic resin especially to a top of 
dimensional accuracy is preferred. 

[001 1 Jin an optical diffusion board of this invention, an important point is a point that the 
hardening resin 2 on the substrate 1 has retractility. From a rear face of the substrate 1, light 
which entered penetrates an optical diffusion board, and is refracted, and good diffusibility and 
high permeability are brought about by entering right-angled to a liquid crystal panel. 
[0012]Since the hardening resin 2 has retractility (it is made to enter right-angled to a liquid 
crystal panel), the hardening resin 2 is shape, such as the shape of boiled fish paste (shape of 
a section: semicircle), a letter of unevenness (many pyramids, such as a semicircle, a 
triangular pyramid, and a pyramid), and the shape of a washboard (shape of a section: a 
triangle, a trapezoid), as shown in figure-1 - 6. 

[0013]Although there is no restriction also in height of the hardening resin 2 formed on the 
substrate 1, height (0.1 micro- 150micro) is preferred. In less than 0.1 micro, what has better 
accuracy of form than a manufacture side is hard to be obtained. It is necessary to pay 
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attention sufficient if 150 micro is exceeded on the other hand, in order for hardening of resin 
to take time and to obtain a homogeneous product optically. They are 5-100micro preferably, 
[0014]Although an example is shown below, this invention is not limited at all by example. 
[0015]Example 1 and a PET (polyethylene terephthalate) film of 125micro of comparative 
example thickness were prepared, and shape of the shape of a washboard which carried out 
20 micro in height of a section and right-angle 2 equilateral triangle of 40 micro of bases in UV 
(ultraviolet rays) hardening type acrylic resin system ink of the refractive index 1 ,47 was 
formed on it. An obtained optical diffusion board was inserted between a liquid crystal unit and 
a light guide plate, it was considered as a liquid crystal display unit, and luminosity (on 30 cm 
of middle of the screen of a liquid crystal display) of a liquid crystal display was measured. 
[0016]Similariy, as a result of measuring and measuring luminosity of a liquid crystal display 
unit using the conventional product Sight diffusion board (100micro) made from PET, a direction 
of a liquid crystal display of this invention article was increasing not less than 50%, and it was 
checked that it is effective. 

[001 7]A polycarbonate film of Example 2 and 250micro of comparative example thickness was 
prepared, and shape of the shape of a washboard which carried out 15 micro in height of a 
section and right-angle 2 equilateral triangle of 30 micro of bases in UV curing type acrylic 
resin system ink of the refractive index 1.43 was formed on it. 

[0018]By comparing like Example 1 by a liquid crystal display unit using a polycarbonate film 
(200m icro thickness) an optical diffusion board of this invention, and conventional embossing 
type, sharpness of a screen in this invention article and the predominance of contrast have 
been checked. 



[Translation done.] 
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